improving the quality of the parent/child interaction may play a key role in the relation x between parenting stress and child behavior problems. The current study could help to inform future parenting interventions by emphasizing the importance of targeting quality of parent assistance type parenting behaviors for improving child behavior outcomes.
INTRODUCTION
Parents of children with developmental disabilities (DD) consistently report higher levels of parental stress compared to parents of typically developing children (Baker, McIntyre, Blacher, Crnic, Edelbrock, & Low, 2003; Webster, Majnemer, Platt, & Shevell, 2008) . Research indicates that this stress is more a result of child problem behaviors rather than intellectual ability (Baker, Blacher, & Olsson, 2005; Neece, et al., 2012) . While the majority of the literature addresses child behavior problems as predictors of parental stress, research has shown that the relation between child behavior problems and parental stress is bidirectional (Neece et al., 2012) . However, very little research has looked at the effect of parental stress on child behavior problems and the possible parenting factors that explain this relation. It is likely that parental stress impacts parenting behavior, which subsequently contributes to child behavior problems (McIntyre, 2008) . It is also possible that parents who are less stressed exhibit more positive parenting behaviors (e.g. scaffolding, warmth, sensitivity), which ameliorate the development of child behavior problems that are common among children with DD.
Research has shown that parenting stress influences the parent-child relationship and parenting behavior (Guajardo, Snyder, & Peterson, 2009) . Parents with high levels of stress tend to perceive their child as more difficult and subsequently lack warmth and responsiveness in their parenting behaviors and interactions with their children and exhibit discipline that is either too relaxed or excessively involved (Crawford & Manassis, 2001; Karrass, Van Deventer, & Braungart-Riker, 2003) . Additionally, parents that report high levels of parenting stress are typically less responsive, warm, and affectionate, and are more likely to use controlling and assertive parenting techniques compared to parents with lower levels of stress (McLoyd, 1990) . Children of parents that display these power assertive parenting techniques may not learn to solve problems independently and, as a result, are less likely to develop adequate self-regulation (Baumrind, Larqelere, & Owens, 2010) . Given that parents of children with DD typically experience higher levels of stress compared to parents of typically developing children, it is likely that parenting stress has an even greater effect on parenting behavior in parents of children with DD (Baker et al., 2003; Webster et al., 2008) .
Positive parenting behavior in particular is important in predicting the well-being of children (Sanders, 1999) . Specifically, positive parenting behaviors have been associated with adaptive child adjustment (Siequeland, Kendall, & Steinberg, 1996) , positive social development (Leidy, Guerra, & Torro, 2010) , improved cognitivelanguage development (Landry, Smith, Swank, & Guttentag, 2008) , increased child empathy (Padilla-Walker & Christensen, 2010) , fewer externalizing behaviors (Eisenberg et al., 2005) , and better emotional competence (Stack, Serbin, Enns, Ruttle, & Barrieau, 2010) . Similar effects have been observed in families of children with DD where positive parenting behaviors have been associated with fewer externalizing behaviors (Glazemakers & Deboutte, 2012) , positive social skills development (Baker, Fenning, Crnic, Baker, & Blacher, 2007) , and improved language development (Siller & Sigman, 2002) . In contrast, research has shown that a lack of a warm, supportive, and positive relationship with a parent, inconsistent discipline, insensitivity, and inadequate involvement increase the risk of behavior and emotional problems in children (Loeber & Farrington, 1998) . One positive parenting behavior consistently associated with positive child outcomes is the quality of the parent's assistance, or the degree to which parents provide the support necessary to enable a child to attempt a task, giving the minimal but sufficient amount of assistance necessary to promote maximum autonomy (Dietrich, Assel, Swank, Smith, & Landry, 2006; Hammond, Muller, Carpendale, Bibok, & Liebermann-Finestone, 2012) .
By providing appropriate assistance based on the child's ability, parents transform tasks that are beyond the child's ability into tasks the child can learn from and begin to complete autonomously, which allows parents to facilitate the child's learning (Hammond & Carpendale, 2015) . Through the parent's appropriate assistance, the child is able to learn more developmentally advanced tasks and independently solve more complex problems (Lowe, Erickson, MacLean, Schrader, & Fuller, 2013) . Among typically developing children, parenting with appropriate assistance that allows for maximum autonomy has been associated with improvements in child executive functioning (Hammond et al., 2012) , prosocial behaviors such as helping or sharing (Pettygrove, Hammond, Karahuta, Waugh, & Brownell, 2013) , verbal abilities (Landry, Miller-Loncar, Smith, & Swank, 2002) , and academic performance (Dietrich et al., 2006) . Parents of children with disabilities may find providing appropriate assistance and opportunities for autonomy more difficult, as it may be more challenging to determine their children's role in an interaction and effectively encourage their participation (Ninio & Snow, 1996) . Specifically, more directive approaches to parenting are more common in parents of children with developmental disabilities (Abbeduto, Weissman, & ShortMeyerson, 1999; Marfo, 1992) , and providing appropriate assistance and opportunities for maximum autonomy has been shown to be more predictive of social competence in children with intellectual disabilities than for typically developing children Guralnick, Neville, Hammond, & Connor, 2008) . Thus, it appears that providing appropriate assistance and opportunities for independent task completion is beneficial for children's development in a number of domains and appears to be particularly helpful for children with developmental risk such as children with DD.
While quality of parent's assistance has been associated with many positive child outcomes, parent involvement in a task also has positive implications for children. An appropriate amount of parent involvement in parent-child interactions is an integral part of the child's development of social and adaptive skills, and understanding of appropriate behaviors (Power, 2004) . Parenting that is lenient and less involved has been associated with higher levels of child externalizing behaviors (Rinaldi & Howe, 2012) . Conversely, high levels of parenting involvement is characterized by unsolicited and overinvolved instruction (Rubin, Coplin, & Bowker, 2009) , which over time can deter the child from developing independent behaviors, problem solving abilities, and coping skills (Power, 2004; Rubin et al., 2009) . Previous research has found that parents of children with DD tend to be more involved and negative, and display fewer positive parenting behaviors, which may place their children at an even greater risk for behavior problems (Brown, McIntyre, Crnic, Baker, & Blacher, 2011; McIntyre, 2008) . However, the majority of the research examining parental involvement has been conducted with typically developing (TD) children, and implications of overinvolved parenting evident in TD children may be different for children with DD who may benefit from more direct involvement, which may be more developmentally appropriate .
Therefore, it is important to examine the relation between parental involvement and child behavior in a sample of children with DD.
Supportive parenting provides an emotional climate that is encouraging of the child completing a task, regardless of the effectiveness of the parent's attempt to get the child to carry out the task. This type of environment is characterized by a sensitive caregiver who is aware of the child's needs and provides an emotional environment that is tailored to the child's needs. Supportive and sensitive parenting has been consistently associated with higher social competence and language development in children (Barnett, Gustafsson, Deng, Mills-Koonce, & Cox, 2012) . Sensitive and supportive parenting may also strengthen the mother-child attachment, which improve child emotion regulation (ER) skills (Thompson, 2006) and subsequent child behavior problems (Howse, Calkins, Anastopoulos, Keane, & Shelton, 2003) . These specific positive parenting behaviors are important to study in families of children with DD who are at increased risk for ER problems, behavior problems and ultimately psychopathology.
The current study sought to further understand the relation between parental stress and child behavior problems by exploring the role of positive parenting behaviors in this association. The following question was examined: Do specific parenting behaviors mediate the relation between parental distress and child behavior problems? We hypothesized that higher levels of parental distress would predict a greater number of child behavior problems and would be explained by specific parenting behaviors, including the quality of the mother's assistance, the level of the mother's involvement, and the mother's supportive presence. Specifically, we predicted that higher levels of parenting stress would predict an increased quality of mother's assistance, and lower mother sensitivity. We also predicted that lower parent stress would predict moderate levels of mother involvement. We hypothesized that an increased quality of mother's assistance and higher mother sensitivity would predict fewer child behavior problems.
Additionally, we predicted that a higher level of involvement would predict a greater number of child behavior problems.
CHAPTER TWO MATERIALS AND METHODS

Participants
The current study involved 31 parents who participated in the Mindful Awareness for Parenting Stress (MAPS) Project, which included parents of children ages 2.5 to 5
years old with DD. Participants were primarily recruited through the Inland Empire
Regional Center located in Southern California although some were recruited through the local newspaper, local elementary schools, and community disability groups. In
California, practically all families of individuals with DD receive services from one of nine Regional Centers. Families who met the inclusion criteria were selected by the Regional Center's computer databases and received a letter and brochure informing them of the study. Information about the study was also posted on a website which allowed interested parents to submit their information.
Criteria for inclusion in the study were: (1) Having a child ages 2.5 to 5 years, (2) child was determined by Regional Center (or by an independent assessment) to have a DD, (3) parent(s) reported more than 10 child behavior problems (the recommended cutoff score for determining risk of conduct problems) on the Eyberg Child Behavior Inventory (ECBI; Robinson, Eyberg, & Ross, 1980) , (4) the parent was not receiving any form of psychological or behavioral treatment at the time of referral (e.g. counseling, parent training, parent support group, etc.), (5) parent agreed to participate in the intervention, and (6) parent spoke and understood English. Exclusion criteria included parents of children with debilitating physical disabilities or severe intellectual impairments that prevented the child from participating in a parent-child interaction task that was a part of the larger laboratory assessment protocol (e.g. child is not ambulatory).
In order to be included, parents must also have completed all baseline measures and attended the baseline assessment before the beginning of the first intervention session.
Of the ninety-five families that were screened for the study, 63 were determined to be eligible, and 46 parents completed the baseline assessment. The most common reason for lack of participation within eligible families was due to scheduling and availability. Within participating families, primary and secondary informants were identified at the baseline assessment. The primary informants were all mothers that participated in the laboratory assessments. Out of the 46 participants in the study, six
were secondary informants and were excluded from all analyses in the current study, so as to not include children twice. Six of the parent-child interaction task videos were lost due to equipment malfunction, and three mothers did not provide complete data relevant to the current study. This left 31 mothers who provided complete data for the measures included in the study. There were no demographic differences between participants that turned in complete data versus those who did not complete the measures relevant to this study.
In the combined sample (N = 31), 67.7% of the children were boys. Parents reported 29.0% of the children as Caucasian, 35.5% as Hispanic, 6.5% as Asian, 3.2% as African American, and 25.8 % as "Other." The mean age of the children was 3.5 years with a standard deviation of .96. The majority of the participating parents were married (74.2%) and all were mothers. Families reported a range of annual income; 51.6%
reported an annual income of more than $50,000 and incomes ranged from $0 to over were mailed a packet of questionnaires that were to be completed before arrival at the assessment.
The baseline assessment took place in the lab at the Loma Linda University Psychology Department. At this assessment, parents were given an informed consent that was reviewed by study staff. After completing the informed consent and an interview to collect demographic information, each parent and child participated in a parent-child interaction task. Parents and children were asked to participate in three 5-minute long interaction tasks including a Child-led play task, a Parent-led play task, and a Clean-up task. For the current study, Observational Coding was conducted on the Clean-up task only, and all data in the current study were cross-sectional.
Measures
Demographic Data
Demographic data were collected during an interview with the participating parent.
Child Behavior Checklist for Ages 1 ½ -5 (CBCL, Achenbach, 2000)
The CBCL 1 ½ to 5 was used to assess child behavior problems. The CBCL contains 99 items that are scored as "not true" (0), "somewhat or sometimes true" (1), or "very true or often true" (2). Prior to the initial assessment, parents completed the questionnaire. Each item represents a problem behavior, such as "acts too young for age"
and "cries a lot." For the current study, we used the Total Behavior Problems score at intake, which is a sum score of all items in the scale. Reliability for the Total Behavior
Problems score in the current study was high ( = .94).
Parenting Stress Index -Short Form (Abidin, 1995)
The Parenting Stress Index -Short Form (PSI-SF) was used to assess parenting stress. The PSI-SF contains 36 items that are rated on a 5-point Likert scale ranging from "Strongly Agree" (1) to "Strongly Disagree" (5). For the current study, we used the Parental Distress subscale, which measures the extent to which the parent is experiencing stress in his or her role as a parent independent of child behavior problems. Reliability for the Parental Distress subscale with our sample was  = .83. Parents completed the PSI-SF prior to attending the intake assessment.
Clean-Up Task Coding System
Observational coding was conducted using the Clean-Up Task Coding Manual Version 1.0 (Guisti, Mirsky, Dickenstein, & Seifer, 1997) , which was adapted from the Child Compliance/Mother Discipline Project Coding/Entry Manual and used in previous research (Kochanska, Coy, & Murray, 2001; Kochanska, & Aksan, 1995) . The manual was designed for use in contexts that provide opportunities for parental control behaviors with young children (Guisti et al., 1997) , and emphasizes the assessment of maternal discipline styles and child compliance occurring throughout a parent-child directed clean up interaction. Global codes of maternal control are assigned to represent the entire cleanup interaction.
Global Codes of Maternal Control
After the parent-child interaction was viewed twice by two individual coders, the overall interaction was assigned three distinct consensus codes representing different aspects of maternal control. These include:
(1) Quality of Mother Assistance (QOMA; ICC = .98). This code represents the degree to which a mother assists in nurturing the child's interest and motivation in the cleanup task, while allowing the child maximum opportunity for autonomous behavior. Scores on this code can range from 1 (totally intrusive, or ineffective and may frustrate the child; does not allow for autonomy) to 5 (mother provides clear, well-paced effective instruction that allows for autonomy; mother offers assistance or modeling according to the child's needs).
(2) Mother Supportive Presence (MSP; ICC = .92). This code represents the degree to which the mother provides an emotional climate that is supportive of completing the cleanup task, regardless of the effectiveness of her intervention. Scores on this code range from 1 (mother is not supportive) to 5 (mother's support is excellent in providing the child with a positive experience).
(3) Level of Mother Involvement (LOI; ICC = 1.00). This code is used to determine who was primarily responsible for completing the cleanup task. Scores on this code range from 1 (no mother involvement) to 4 (no effective child involvement/mother completes entire clean up task).
Data Analytic Plan
Conceptually, we expected that the Level of Involvement variable would have a non-linear relation with both Parental Distress and Child Behavior Problems.
Specifically, research has shown that higher parental stress has been associated with both high parent involvement (overinvolved parenting) and low parent involvement Prior to testing our multiple mediation model, demographic variables were correlated with both the IV and DV. The demographic variables analyzed were those that are listed in the demographic table below (Table 1) . No demographic variables were found to significantly correlate with both the IV and the DV. Therefore, no demographic covariates were included in the model.
Before running our main analysis, we also tested for outliers, multicollinearity, and for the assumptions of regression. Bi-variate correlations were run, and correlational statistics are included in Mother's Supportive Presence. Frequently, the causal steps strategy or product-ofcoefficients strategy are used to test for mediation. However, the causal steps strategy, which was described by Baron and Kenney (1986) , has low power. Furthermore, the product-of-coefficients strategy relies on the assumption that the sampling distribution of the mediated effect is normal, which is not always the case (Hayes, 2009) . Alternatively, bootstrapping methods can be used to test the significance of the indirect effect.
Bootstrapping does not assume that the sampling distribution of the indirect effect is normal, and tends to have lower type I error and higher power than other mediation strategies. Furthermore, we used a multiple mediation model for our analyses. Multiple mediation allows the calculation of the total indirect effect of multiple mediators and the individual indirect effect of each mediator, the comparison of the magnitudes of the two mediators, and limits parameter bias from omitted variables (Preacher & Hayes, 2008 ).
The present study was conducted in SPSS 20 (IBM, 2011) using the multiple mediation macro called "Indirect" (Preacher & Hayes, 2008) . We evaluated three possible mediators (Mother's Involvement, Supportive Presence, and Quality of the Mother's Assistance) of the relation between parental distress and child behavior problems using a bootstrapping approach. The current study was based on 5000 randomly drawn bootstrap samples to calculate estimates of effect, standard errors, and 95% confidence intervals. The total indirect effect, individual effects for each mediator (ab), and a pairwise comparison of the two mediators was evaluated based on the bias corrected and accelerated CIs (BCa CI). The bias corrected and accelerated CI was used as it is considered to be the most accurate (Preacher & Hayes, 2008) . The p-value was inferred to be < .05 when the CI did not contain zero.
CHAPTER THREE RESULTS
The majority of parents in the current study endorsed clinical levels ( > 85 Child Behavior Problems are presented in Table 3 and Figure 1 . 
CHAPTER FOUR DISCUSSION
While the relation between parenting stress and child behavior has been shown to be bidirectional (Neece et al., 2012) , the majority of research has examined the effects that child behavior has on parental distress. This study helped to further our understanding of the relation between parental distress and child behavior problems and the mechanisms that may explain this relation. We examined specific positive parenting The current study highlights the relation between parental stress and child behavior problems and the importance of parenting behaviors. Specifically, findings indicated that the relation between parental stress and child behavior problems was explained by quality of mother's assistance. While we cannot infer causality given the cross-sectional nature of our data, these findings highlight the need for additional research with longitudinal data in order to better understand the direction of effects in this relation. There are numerous studies that support the relation between quality of mother's assistance type behaviors and child behavior outcomes Lowe et al., 2013) . However, the impact of parenting stress on parenting behavior is far less understood, and the mechanisms by which parenting stress impacts parenting behavior are unclear. Likely, there are many factors that affect how stress impacts parenting behavior, such as parents' perception of the child's difficult behaviors, perception of the impact that parenting has on the child's behavior, or the parent's own mental health.
Several studies have shown that parents with higher levels of stress that also perceive their children to be "difficult" tend to exhibit either under involved parenting behaviors or overinvolved parenting behaviors and lack warmth in their interactions with their children (Karrass et al., 2003) . Additionally, parental stress has been associated with increased parental psychopathology, which could affect child outcomes. Specifically, higher parental stress has been linked to higher levels of parental depression (Murray, Stanley, Hooper, King, & Fiori-Cowley, 1996) , and parental depression has been negatively associated with parenting behavior (Downey & Coyne, 1990 ), which could affect child behavior. In order to optimize child outcomes, we need further research evaluating factors that may affect the relation between parenting stress and parenting behavior in order to better understand which areas to address in interventions.
Consistent with prior research in TD populations, our study emphasized the importance of the relation between quality of mother's assistance and child behavior problems for children with DD. A wide range of positive child outcomes are associated with parenting behaviors similar to quality of parent assistance in the TD literature including improvements in child executive functioning (Hammond et al., 2012) , academic performance throughout the school years (Dietrich et al., 2006) , and cognition (Landry et al., 2001) . Understanding the relation between parenting behavior and child behavior in children with DD is especially important given that parenting factors may be more even more influential on child behavior when the child is already at risk or vulnerable (Denham et al., 2000) . In a study by Denham et al. (2000) , children with higher defiant behavior problems at the onset of the study showed the strongest relation between externalizing behaviors and parenting. While children with DD are at an already increased risk for behavior problems, a lack of appropriate parent assistance while allowing for autonomy may have an even greater negative effect on behavior outcomes in these children in comparison to TD children. Understanding the relation between the quality of parent assistance and child behavior in children with DD could help to more effectively target specific parenting behaviors in future interventions. Parenting behaviors, such as the quality of mother's assistance, have been found to be important parent factors for child behavior outcomes; however, accurately measuring parent behaviors across all populations is difficult.
Limitations
Assessing the quality of mother's assistance is especially challenging given the overlapping nature of the components that make up this construct, which is a limitation in the current study. While neither Level of Involvement nor Mother's Supportive Presence were found to individually explain the relation between Parental Distress and Child
Behavior problems, aspects of these constructs are evident in the Quality of Mother's Assistance construct. Quality of mother's assistance involves the parent providing a social structure necessary to enable a child to attempt a task and only the amount of assistance necessary for the child to complete the task (Hammond & Carpendale, 2015 The relation between parenting behaviors and child behavior problems is complex. While addressing these relations with observational parent behavior data and multiple mediators was a strength of the study, accurately measuring parenting behavior is difficult and comes with some limitations. Parenting behaviors are often measured independent of child behavior. However, in reality, parenting behavior is usually contingent on or in response to child behavior. Specifically, the way in which a parent interacts with the child affects how the child responds, and the child's behavior subsequently affects the parent's parenting behavior. Unfortunately, the field has not developed a useful way to capture these contingent dyadic interactions. However, it will only be by attending to the complexity of these developmental interactions that we will accurately be able to study the reciprocal relation between parent and child behavior.
An additional limitation regarding variables in the current study is that parenting stress and child behavior are both obtained from a single reporter at one time point. It is possible that differences in parent report of stress or child behavior problems were influenced by parent perception. Specifically, an increase in child behavior problems may influence parent stress levels. Similarly, higher levels of stress may affect parent perception of child behavior problems. A longitudinal study design would help to address this concern. In addition, there is a need for future studies to have multiple reporters and multiple measures of these variables.
Given that cross-sectional data were used for the current study and that mediation consists of causal processes that occur over time, there are inherent biases that are evident. While we did run the mediational model in the both directions, we did not find any significant indirect effects with child behavior as a predictor of parenting stress, which was the alternative direction of effect to our proposed model. However, we cannot definitively determine the direction of effect or infer causation. Thus, future studies should reexamine our mediation model using longitudinal data. Nevertheless, given the limited research addressing how parental stress affects child behavior, the current study provides a foundation for future longitudinal research.
Sample size is also a statistical concern for this study. Bootstrapping, was used in the current study; this method tends to have higher power and lower type one error and is more robust in cases with smaller sample sizes than other mediation strategies (Preacher & Hayes, 2008) . However, a larger sample size would provide more certainty in our results.
While the current study provides insight into the relation between parental distress and child behavior problems, it would be advantageous for future researchers to examine additional factors that may affect this relation. While Mother's Involvement and Mother's Sensitivity were not significant mediators in the current study, the relation between Parental Distress and Child Behavior Problems may be mediated by a variety of other parent factors shown to be related to Parent Distress. Future research could examine additional potential mediators or other factors such as parent mental health or parent perception of child behavior that affect these processes in longitudinal studies with larger samples using multi-level linear modeling or structural equation modeling. Additionally, the current study did not consider possible moderators of the relation between parental distress and child behavior. Research supports evidence of the relation between socio economic status (SES) and parental distress (Leigh & Milgrom, 2008) , as well as SES and parenting behavior (McLoyd, 1990) . Low-income families tend to place greater value on child autonomy and assume that they have less impact on child behavior. In turn, poverty has been associated with lower levels of parental affective expression, sensitivity, and more frequent power assertive parenting behaviors (Loyd & Wilson, 1990; Samerof, Seifer, & Zax, 1982) . SES and other family factors (i.e., single parent households) may moderate the mediation effects in the relation between parental distress and child behavior. By examining these additional moderating and mediating factors, future models with longitudinal data may give us a better understanding of the factors that affect the relation between parental distress and child behavior problems.
Results of the current study help to further explain the relation between parental stress and child behavior problems and provide a foundation for future longitudinal research. Improving the quality of the parent/child interaction may play a key role in the relation between parenting stress and child behavior problems. The current study could help to inform future parenting interventions by emphasizing the importance of targeting quality of parental assistance type parenting behaviors for improving child behavior outcomes.
